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(54) YARN OR WOVEN HAVING ULTRAF1NE 
PARTICLE UNIFORMLY DISPERSED AND 
STRUCK TO SURFACE, ITS PRODUCTION AND 
FIBER-REINFORCED COMPOSITE MATERIAL 
USING THE SAME 

(57) Abstract: 

PURPOSE: To obtain a reinforced material for FRP 
having improved anchor to matrix by bringing fibers of 
an organic material, an inorganic material, a metal 
material or an element of simple substance or their 
woven fabric into contact with a gas flow containing 
ultrafine particles of an inorganic material, a metal 
material or an element of simple substance and uniformly 
attaching the ultrafine particles to the surface of the 
fibers in a single layer. 
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inorganic material, a metal material or an element of 
simple substance such as carbon fibers or their woven 
fabric are introduced to a gas flow containing ultrafine 
particles of an inorganic material, a metal material or 
an element of simple substance formed by a vapor 
method having 0.05-1 ^m average particle diameter, such 
as glass particles formed by CVD method or PVD method, 
e.g. RF plasma method to uniformly attach the glass 
particles to 80-90 % the surface in a single layer. The 
treated carbon fibers or their woven fabric used as a 
reinforcing material and impregnated with a 
thermosetting resin and/or a thermoplastic resin as a 
matrix to form a fiber-reinforced composite material. 

COPYRIGHT: (C)1994,JPO&Japio 



(19)B*H*piWf CJ P) 



02) & m # & $g (a) 



(51)lntCl. 5 

DO 6M 11/79 

C 0 8 J 5/04 

C 2 3 C 14/00 



(21)HJS#^ 



(22) {BUB 



7310-4F 
8520-4K 
7199-3B 
7199-3B 



^0^4-296575 



spgg; 4 4^(1992)10^ 9 B 



(ll)9tfFtl5SI&IIS#^- 

#^¥6-123067 

(43)&§fl B W-tiL 6^(1994) 5 8 6 B 



F I 



D 0 6M 11/ 12 
10/ 00 



C71)tBPA 000226998 

B»»«Mfc££tt 

SRRatifeE B «/Jn^BI19#12^ 

(71) fciiWA 000233974 

««»«l^W*eEA*ilj*«1 1 TB30# 

mow 
C72)^hj# ojbb ^ja 

J«Xlftlfc&VJ MART Aft 3-6-18 

(72) 3PJ^ JE 

aiffiRAHWMtfW* t &. 2 -23-16 
(74)ftSA ®* "PH (51-2*) 



(54) aHWT*aHB:*—l=»tW l MtLfc 

(57) mm] 



-i- 



(2) 

l 

[W*«2] AfiSi:iofiiS?lifc*«#ft. £ 
Stt# i (i mffcTt^iSMfe^-a i it & if it co * I : 

WfeT-S* 5 0 . 0 5 /i m - 1 (i m<7)*tl*t 

£JS*j-*44 ^li^TC^^^eT-* 5 *®^ 8-9 

[»**3] *6«*t», fcl±*#5E*oa 
fitttf-* 1 * * it -5- SSil* f , CVDSifcliPVDSl-i 

[gS*^4 ] PVDSfr'R F 7*7 x-7^-e*>*i**S 

[18*11 5 ] sp^tJS** 0 . 0 5 - 1 n m <F>$kfflti 

mm&zv/z tz im °rm®.mm t «b $ * , aMtartt 

[S&fj<ofMfflfcl&9i] 

[0 0 0 1] 

mm±.<r>mm%m\ #%9n±» mmm. mmj 
[0002] 

««t 1 : mWitt i ft* L T J3 "9 . fife o T - it I- 

im&fcftommztziit&iiitLx, ztzm\Mmm<r> 
m^utLx. z b{zitzm%>W:i-£ 

[0 0 0 3] 

iSttoSBus^kliWIi 4 E*-r * * £ ^ »* - 



#fUl¥6 - 1 2 3 0 6 7 

2 

iifEMii-7/X7 7-i£i> Mffi&iL wata 
xm.m& £Wi&-r %> ^<r>w&ft t l x m ^ % n 
z>zttf&<. mmt&mmtco&mfttfTzfrX'tt^z. 

JllBL1tKF{mi*tTofc (¥*3 - 2 7 3 6 3 3 ) „ 
[0 0 0 4] 

■fttt^frUfflv^it^^ifclim^li^SI^S^t- 

-a) O 

[0 0 0 5] 

[0 0 0 6] i-ftte*, ^Kttfl-i 

50 (±«*(±, CVDSifcliPVDS«AliRF-/7X7 
S (Radio Frequency Plasma) ^ l/-f-Sii:*(:J:o 

SKfiT- k ±E^»*4 fcti«* k «:«Wtt^**flHt& 
ii:l-C*i:J:i}*1l#ft, *^*t*4. ft«#flr*fcli 

[0 0 0 7] *HW(i^«l^®^8 - 9 0 

(0.0 0 5//m-l/^m) <7)*i^l 

50 ft:<7)^1J(7)lD]±$r^mi"^ t^^o 



-2- 



* 



3 

[0008] *&w<omw&** t &mizfrmt%Lfzm 

e , N i , Co. A K Ti> A u , Ag, W£ i*<7>© 
[0 0 0 9] iit^OjB«e : J-* 1 *Bffl^-U5Hft#» 
[0 0 10] ±ELfc*»#ft, &«*t¥h 

jMftft » l * am* ^ « l r*a & it « tt«* 

W£liBWfc»"C*>4 A 1 2O3, S i O2. Zr02, Y2 
0 3> C aO%t\ W.it%dX*>2> S i 3N4, A1N, B 
N&£\ ^ft^T**^WC, S iCfcfc\ li^JSffctt-C 
£>£B P, BN£k\ fMI> fiflxJfS L AU N 
i , C o > C u , F e , T i , Wfc t\ £ J: l/^JRHHL 
&%9&l:lf'k£<Dm*<ni><n, ftWlzzixhOftfti'QL 
#L^:4^ ##5c*, WilXC. B 4 ir*H!fctr<bit 

[0011] :otm &«*m*fcii io 

##7c*^)»*l i tz \ttm U5Hftft* L fcfi«S 

T-iiO. 0 0 5 /im-l. 0^m^ ? #^T*ab^o 
[0 0 12] ^m#«-i^(i*fr7C*co 

[0 0 13] * 7 &m\z tix&±M<D £ n ULT^rtSit 

vm\z&\,*xmt£z*t2><Dx-t>2> 0 z<nm&. mmti- 



#Hg¥6 - 1 2 3 0 6 7 

4 

frh, mmitzi±ffiftt<n&mz£vx&mttzitmp 
[0014] sftfesn^^^coieae^-^in* 

Ztzl±&^ZiiX^%:\<^Wi<r>i><7>Xi> £v,* 0 

J: 0ft«*fctt*1-*B«S:9S;l&* 

rt»oataii-e+»^#«sn4o aMttft^i-ae?- 

* * « # i : » * i~ h m i ^ ft * + ^ » ^ t * ^ * ? . * 
[0015] ;oioi:Lt*«tfft, 

9 0 %vk± iz%&t ^m^o izmMtfttj—izttm $ n ^ o 

*B±Uft*i-4jg»e : f oS»B«<OJti: Lt«*>$ 
[0 0 16] *^i:iot, ^T^^ffllWt^ 

^tsae?, a i 2 03@a*sT, a i jgffieT-, s i 

^vU>v7^ /i:7yt c >Si:(7),f>J T ^ K) H 
T-l (l l 3-y7^'<>*>MV7^ <b £7) 
*° 'J7; K) , 0uiana R , T y ^ Ki^li, ftl«*t 

[00 1 7] zivbnmmt^x-mmwfflgtziitzmm 

+ * 4 tt i * jft*Oft«<ta»fi& t L T 
^aee^ofrftft* i:io tai «;eSc# 3 it, # f> it 



-3- 



5 

<DZ^m&tLtzi><DlZ}t®LT 1 . 2-1. 5f£U5i 

4o 

[0018] zzvm^-hnzi&ft^mmmmiz 

(4, ««»it«^#ifc«±»«l»ik»iB (FRP) 
Si" £ rt: U C ii & T S-Stffl v ft 4 

0 96O»*ttfl-S:fflv^T^ h 'J y * X «r{t4B!<4ft» L 

[0019] Sici^^^iboig^e^-^Bii^-u 
LT«Ht5ftfb«**tui-*c: t it^So -<t>«£\ x 

T^?ift«^»coiSMp D pti-4^^:^r^4o fit 

>, SBR, &t*&mifbii2>o 
[0 0 2 0] o^U*%WS:|tj(|i«(cJ:oTBlW+4- 

fc Ui"4 0 
[0 0 2 1 ] 

#9 XS^FS: T )V zf> if 7s ZHzmmu&; L ft 4 A 

tt* L Tfc ft-Tftftif^W » 4 **i * L o 
[0 0 2 2] ffifflL7t«««iiai U^Sft4*«:«:*i- 

4 <7)"C^4o 
[0 0 2 3] i-it)*,, *K«tiEI 1 <0AT^SW7 P 

7X7F-f, DT'7^^ft4-^^ * ET*^:$ft4 

««tfc^fflcftf»M»«B. B-c^$n4««««ioft»*5 

J: triUJRSll, *Jj:tfG"C*Sft4jB«e : f-IIIiR«J: 
&4 0 

[0 0 2 4 ] 77 X-7 h-^A.'ift^ 4nsu 5fi 5 
OmnKOH^SS (1) ^ifttl, WBKKHifc««JIItf> 
(2) 3WRi)oit<bft, f^Hffli:(i^9ffloH 



(4) HB¥6 - 1 2 3 0 6 7 

5 

(3) rt ? f£lt<bft-C^4o ^XvF-f^c 

UJP (4) , (5) , (6) mm hit, IWPt: 
#X*>#M&« (7) , (8). (9) ^<b7J^>5 0 

u y h^/^tts&^ft^o -^«ffi^rxi±ensnsftfc 
[0025] ^7X7 b-f L oT«cu(iiaeMa : f-isfl.tt 

(10) 7& ? Sit^ftE^^flfc^^ft4^7Xi&*^ 
70 1 0 "J V Y fr/ftV)*^ *) TifTs (11) <OT)Uzf>[Z 
JS«F$ftT0. 5 g/ / ^0#J^T'/7X-7' J t@ + {zieA^ 
ft4 0 

[0 0 2 6] f-* >/<-Diir*lS4 4 0mm, 1 8 0 
Omm^f (16) t-E-<7)*HiO^*Pffl<7)H*S (17) 
t ^<bJ3t4o 

[0 0 2 7] BO«»(:KCt<oiifcl|[fl«*ttt»«U* 
JK*«*«i5Ktf> (12) ^bfii?Mt$i: 

j£. nm/J, lrn/jt, 0.5m/5K 0.2 5m/5t 
0»J^T-3S*9ffl^ft'-Ktr> (13) -C#£Jfr<bft4 0 
20 [0 0 2 8] ^C-CttfflLfcK*IWtttttl|tffl**6** 

[0 0 2 9] wOJ: LTft*«ail±BO»»fUi5V^ 

TiaeeT-^fttttttffiT'/r^xjafae^tftttL, *t 

[0 0 3 0] f»^ftfcJSt*»* ( f 7 a m) Kit if ^ X 
(0.01-0. 1 /< mit IT 0. 0 5 ju m) 

***ftLTtttLT^/:o Z-f ^ft*2|s<i-€-ft-Pft8 
%. 2 5%, 6 0%. 9 0 0 oT'*oto CO^atS:^^ 

/ - ;u * -CiB** l * J: ( ) 3»*J i : S i> <n £ mm L 

[0 0 3 1 ] COjB«eT-* f fi-*LfcK3R«*t03feJtffl 
[0 0 3 2] [^J£CT2] ^«bf?ij 1 T«U:I|CJ: 

fc4«<oft*»itt*«a^^*M*t-e ft-rfti#* 

»%) 5 5. 3%OlKtt9kftnfrttn^ LT*»Lfco 
^.ft*Kttita3- 0mm, $*W3 Oram, ilRSmmX^ 

-e 3 * a 1 to« ^ o tz o mfcm*6>fr»ftm*±jsi& 

RftHAGS 1 KNAtRofco tt«Lfc**IMI(i 
$^V-3>8^77 >f h H T A — 1 2 KT-$>4 0 R 

[0 0 3 3] 

[fSl] 



-4- 



(5) 



15H¥6 - 1 2 3 0 6 7 



8 



— 1* 




ffi 


5$ tt 


^ (k g/mm ! ) 




fl-gsp o % 






8 % 


2 5% 


^fe rfii /t^* 54^ 

6 0% 


^tlMJ rJ W^P 

9 0% 


l 


6 9 7 7 




76 7 0 


8 2 8 3 


7 6 4 3 


7 6 9 8 


2 


7 22 7 




7 8 4 7 


7 7 12 


7 9 7 2 


7 13 5 


3 


7 14 2 




7 2 2 1 


8 2 7 5 


7 8 6 9 


7 2 8 9 


4 


7 2 4 5 




7 6 15 


7 4 2 2 


7 7 19 


7 14 8 


5 


7 2 5 8 




7 13 0 


8 0 9 4 


7 7 6 8 


7 5 2 1 


6 


7 20 2 




7 33 3 


7 258 


7 7 4 7 


7 3 3 9 


7 


7 20 8 




7 4 8 8 


7 5 0 7 


7 9 3 5 


7 4 4 2 


8 


704 7 




7 5 5 4 


7 6 15 


7 6 56 


76 63 


9 


7 264 




7 7 19 


7 5 5 8 


7 9 20 


7 4 4 8 




7 17 4 




7 50 8 


7 7 5 3 


7 8 03 


7 4 4 3 



[0034] z<n&$k*y s 7y\z 1 LX7Flrtmz<r>t& 

[0 0 3 5] ^^HI35!)^gSSW*IU8-9 0% 

[0036] ea^e^^JKtt 



30 



[nil ^w^iBaeT-^ffi^^LTtaaisrsa 
1- & tz & <n m a <?) — * f£#o ft * 1" h "c* * o 

[02] #7 ^fiftS? ^«SC 2 5 %#f L 
[@3] ^ltfe0lJ2OS*ft^*>-t^7-7T-**o 



-5- 



MMX ABLE C 



(6) 



#HJ¥6 - 1 2 3 0 6 7 




^ Si t& ?I * (%) 



-6- 



(7) 



1 2 3 0 6 7 



7D > h*— VW|5C# 



(51) Int. CI. 5 

C 2 3 C 16/54 

D 0 1 F 9/12 

D0 6M 10/00 



7325- 4 K 
7199-3B 



F I 



*SS!iUII&7tTffi/Mll]?£Wr2 -16-4 
(72)«91* fklU e 

t$3E&JHiffiHi*!WBri7-22 jRffln-** 
202 

(72)$63H# n^it E A 

«Fi»XH»*#l»r«*-£2-23-16 
(72) HE* KB $ 

S^Mi^TtT*6EA*UU#firr 1 -30-13 



(72)%^# /MM 

**iT>^{tfflE*i-*lffl3 

(72)*9i# S«F -Sfc 

BBK*H*BB 3 

(72)%^# *« I*) 



-15- 1 ') 3- 



-15- 1 ') a- 



-15- 1 'J 3- 



-7- 



